Factors Associated With Body Weight Status Among Children With Autism Spectrum Disorder In Kuching Devision, Sarawak by Teoh, Wan Jool
FACTORS ASSOCIATED WITH BODY WEIGHT STATUS AMONG 
CHILDREN WITH AUTISM SPECTRUM DISORDER IN 
KUCHING DIVISION, SARAWAK 
Teoh Wan Jool 
Master of Public Health 
2020 
FACTORS ASSOCIATED WITH BODY WEIGHT STATUS AMONG 
CHILDREN WITH AUTISM SPECTRUM DISORDER IN KUCHING 
DIVISION, SARAWAK 
t 
Teoh Wan Jool 
Research Project submitted in partial fulfilment of the requirement for the degree of 
Master of Public Health 
Faculty of Medicine and Health Sciences 
UNIVERSITI MALAYSIA SARAWAK 
2020 
UNIVERSITI MALAYSIA SARAWAK 
Grade: ls _ 
Please tick (N) 
Final Year Project Report 
Masters 
PhD 
DECLARATION OF ORIGINAL WORK 
%. 
Sep Le-xbe 
This declaration is made on the ?? day of...-~ .. 2020. 
Student's Declaration: 
I, Teoh Wan Jool, Matric No 19030166, Faculty of Medicine and Health Sciences 
hereby declare that the work entitled, Factors Associated with Body Weight Status 
among Children with Autism Spectrum Disorder in Kuching Division, Sarawak 
is my original work. I have not copied from any other students' work or from any other 
sources except where due reference or acknowledgement is made explicitly in the text, 
nor has any part been wri e~ for me by another person. c.. 
st% tt 0vo Tesh clan Joo\ ((4osot6 ) 
Date submitted Name of the student (Matric No.) 
Supervisor's Declaration: 
I, Dr Law Leh Shii hereby certifies that the work entitled, Factors Associated with 
Body Weight Status among Children with Autism Spectrum Disorder in Kuching 
Division, Sarawak, was prepared by the above named student, and was submitted to 
the "FACULTY" as a partial/full fulfilment for the conferment of Master of Public 
Health and the aforementioned work, to the best of my knowledge, is the said student's 
work 
(e 
Received for examination by: _ 
(Dr Law Leh Shii) 
JI 
I declare this Project/Thesis is classified as (Please tick (V)): 
D CONFIDENTIAL (Contains confidential information under the Official 
Secret Act 1972) 
[] RESTRICTED (Contains restricted information as 
organisation where research was done) 
] OPEN ACCESS 
specified by the 
Validation of Project/Thesis 
I therefore duly affirmed with free consent and willingness declared that this said 
Project/Thesis shall be placed officially in the Centre for Academic Information 
Services with the abide interest and rights as follows: 
• This Project/Thesis is the sole legal property of University Malaysia Sarawak 
(UNIMAS). 
• The Centre for Academic Information Services has the lawful right to make 
copies for the purpose of academic and research only and not for other purpose. 
• The Centre for Academic Information Services has the lawful right to digitise the 
content to the Local Content Database. 
• The Centre for Academic Information Services has the lawful right to make. 
copies of the Project/Thesis for academic exchange between Higher Learning 
Institute. 
• No dispute or any claim shall arise from the student itself neither third party on 
this Project/Thesis once it becomes the sole property of UNIMAS. 
• This Project/Thesis or any material, data, and information related to it shall not 
be distributed, published or disclosed to any party by the student except with 
UNIMAS permission. 
Le 
Student's signature: " Supervisor's signature:'
(Date: 3r [4[oo' (Date:.gs/q/2ez6 
Current Address: 
302, Lot 3157, Taman Foong Joon, Jalan Matang, 93050 Kuching, Sarawak. 
Notes: If the Project/Thesis is CONFIDENTIAL or RESTRICTED, please attach 
together as annexure a letter from the organisation with the period and reasons of 
confidentiality and restriction. 
[The instrument was duly prepared by The Centre for Academic Information Services] 
lll 
ACKNOWLEDGEMENT 
Immeasurable appreciation and deepest gratitude for the help and support are extended 
from me to the following persons who is one way or another have contributed in 
making this study possible: 
Dr Law Leh Shii, main supervisor of this study, for his kind teaching, time and 
effort in guiding me throughout the entire learning voyage. 
Associate Professor Dr Cheah Whye Lian, co-supervisor of the study, for her 
valuable advices, comments and suggestions in directing me along the journey. 
All my lovely family members, beautiful best friends and all my gorgeous 
groupmates in Master of Public Health Class 2019/2020 for their constant love; 
support, knowledge sharing and encouragement. 
All warm-hearted directors, principals, educators and parents with ASD 
children as well as their children from and attending Kuching Autistic Association 
Centre (KAA), Sarawak Association for the Welfare of Intellectually Disabled 
Children (PERKATA special school), Brain Science Training Centre, A Learning Star 
Centre, Sri Muda Academy Learning Centre, Community-based rehabilitation centres 
under the Department of Social Welfare, Ministry of Women, Family and Community 
Development (Kuching. Samarahan. Serian division): PDK Sentuhan Kasih. PDK 
Matang, PDK Penrissen, PDK Wawasan Harapan Buntal, PDK Mambong, PDK Sri 
Satok. PDK Singai, PDK Bau. PDK Serasot & PDK Siniawan ,PDK Samarahan, PDK 
Sri Melayu, ,PDK Asajaya, PDK Ruai Sebuyau, PDK Gedong, PDK Serian and PDK 
Bestari Siburan for their time ,cooperation, support and willingness in providing 
assistance and needed information. 
May Buddha bless you all. 
lV 
TABLE OF CONTENTS 
DECLARATION OF ORIGINAL WORK < ii 
ACKNOWLEDGEMENT iv 
TABLE OF CONTENTS : V 
LIST OF TABLES viii 
LIST OF FIGURES ix 
LIST OF ABBREVIATIONS x 
LIST OF APPENDICES xii 
ABSTRACT xiii 
ABSTRAK. xiv 
CHAPTER 1: INTRODUCTION 1 
1.1 Background of the study 1 
1.2 Statement of problems 4· 
1.3 Research Objective 8 
1.3.1 General objective 8 
1.3.2 Specific objectives :: 8 
1.4 Research questions 9 
1.5 Research hypothesis 9 
1.6 Research framework 10 
CHAPTER 2: LITERATURE REVIEW 11 
2.1 Body Mass Index (BMI) for age 11 
2.2 Body weight status in ASD children 13 
2.3 Factors associated with body weight status of ASD children 16 
2.3.1 Sociodemographic chracteristics and body weight status 
of ASD children 16 
2.3.2 Parental feeding practices and body weight status of ASD children 18 
2.3.3 Child eating behaviour and body weight status of ASD children 24 
2.3.4 Dietary intake and its association with body weight status 
of ASD children 28 
CHAPTER 3:METHODOLOGY 34 
3 .1 Area of study 34 
3 .2 Study design 3 5 
3.3 Study population 35 
3.4 Duration of study 36 
3.5 Inclusion and exclusion criteria 36 





··· 36 3.5.2 Exclusion cntena _, 
Sample size and sampling method , 37 
3.6.1 Sample size calculation 37 
3.6.2 Sampling method 39 
Data collection procedure 40 
Data collection instruments 41 
(. 
3 .8.1 Part A: Sociodemographic Information 41 
3.8.2 Part B: Parental Feeding Prac;tices 41 
3.8.3 Part C: Child Eating Behaviour 42 
3.8.4 Part D: Dietary Intake 43 
3.8.5 Body Weight Status 45 
3.9 Data management and quality control. 46 
3.9. l Pilot test. 46 
3.9.2 Supervision and quality cheking 48 
3 .1 0 Operational definitions 48 
3 .11 Data entry and Statistical analysis 49 
3.12 Ethical consideration 50 
3.13 Confidentiality and access to personal information 51 
CHAPTER 4: RES UL TS 52 
4.1 Sociodemographic characteristics of the children with ASD 52 
4.2 Parental feeding practices among caregivers with ASD 57 
4.3 Child eating behaviour among ASD children 63 
4.4 Dietary intakes among ASD childern 68 
4.5 Body weight status among ASD children 80 
4.6 Association between sociodemographic characteristics and 
body weight status of ASD children 81 
4.7 Association between parental feeding practices and 
body weight status of ASD children 83 
4.8 Association between child eating behaviour and 
body weight status among ASD children 84 
4.9 Association between dietary intake and 
body weight status among ASD children 85 
4. IO Factors associated with body weight status among ASD children 89 
CHAPTER 5: DISCUSSION 91 
5 .1 Body weight status among ASD children 91 
5 .2 Sociodemographic characteristics of the children with ASD 93 
5.3 Parental feeding practices among caregivers with ASD 94 
5.4 Child eating behaviour among ASD children 95 
5.5 Dietary intakes among ASD children 96 
5.6 Factors associated with body weight status of ASD children 99 
5.6.1 Parental feeding practices 99 
vi 
5.6.2 Dietary intake I 02 
5.6.3 Sociodemographic characteristics , I 05 
5.6.4 Child eating behaviour. I 08 
5.7 Limitations I 09 
5. 8 Recommendations 112 
( 
CHAPTER 6: CONCLUSION 113 
6.1 Summary ·.· 113 
6.2 Implications of the study 116 
REFERENCES 119 
APPENDIX A: Caregiver Information Sheet 156 
APPENDIX B: Caregiver Consent Form 161 
APPENDIX C: Questionnaire 165 
APPENDIX D: Ethical Approval 180 
APPENDIX E: Gantt Chart 182 
VII 




Internal consistencies of subscales for each factor in the Child 
Feeding Questionnaire 
Internal consistencies of subscales for each factor in the Child 
Eating Behaviour Questionnaire 
47 
47 
4.1 Sociodemographic characteristics of the respondents 54 
4.2 Distribution of the respondents by parental feeding practices 58 
using the Child Feeding Questionnaire 
4.3 Distribution of the respondents by child eating behaviour using 64 
the Child Eating Behaviour Questionnaire 
4.4 Distribution of macronutrient and micronutrient intakes in ASD 70 
children by age group and sex 
4.5 Macronutrient intakes among ASD children aged 2-11 years 79 
4.6 Micronutrient intakes among ASD children aged 2-11 years 79 
4.7 Body weight status of the ASD children 80 
4.8 Association between sociodemographic characteristics and body 81 
weight status among ASD children 
4.9 Association between parental feeding practices and body weight 83 
status of ASD children 
4.10 Association between child eating behaviour and body weight 84 
status among ASD children 
4.11 Association between macronutrient intakes and body weight 85 
status of ASD children 
4.12 Association between micronutrient intakes and body weight 86 
status of ASD children 
4.13 Factors associated with body weight status among ASD children 90 
Vlll 
LIST OF FIGURES 
(. 
Figure Page 
1.1 Factors affecting body weight status of children with autism 10 
spectrum disorder 
3.1 Sampling Frame 39 
IX 




Autism and Developmental Disabilities M6aitoring Network 
Autism Spectrum Disorder 




Body Mass Index 
Community-Based Rehabilitation Centres 








Child Eating Behaviour 
Child Feeding Questionnaire 
Diagnostic and Statistical Manual 
International Business Machines Corporation 
International Classification of Diseases 
International Obesity Task Force 





Kuching Autistic Association Centre 
Sarawak Association for the Welfare of Intellectually Disabled 
Children 
Multicollinearity 











Ministry of Health 
National Autism Society of Malaysia 
National Coordinating Committee on Food and Nutrition 
Non-governmental Organizations 
Recommended nutrient intake 
Standard Deviation 
Statistical Package for Social Science 
Total Daily Energy Intake 
World Health Organisation 
Xl 
LIST OF APPENDICES 
APPENDIX A Caregiver information sheet ( 
(English & Bahasa Malaysia) 
APPENDIXB Caregiver consent form 
(English & Bahasa Malaysia) 
APPENDIX C Questionnaire 
(English & Bahasa Malaysia) 
APPENDIX D Ethical approval 
APPENDIXE Gantt Chart 
Xll 
ABSTRACT 
Introduction: Unhealthy body weight status is a common problem among children 
with autism spectrum disorder (ASD) and can lead to substantial adverse health 
impacts. This cross-sectional study aimed to determine the assocfation between 
sociodemographic characteristics, parental feeding practices, child eating behaviour, 
dietary intakes with body weight status among ASD children in Kuching Division, 
Sarawak. Methodology: A total of 124 ASD children (83.9% boys and 16.1% girls) 
aged 2-11 years with their caregivers from 15 special child care centres within Kuching 
division were recruited via universal sampling, anthropometric measurements were 
taken for each child and Body Mass Index-for-age z-score were computed using 
Anthroplus software version 1.0.4. Interviewer-administrated questionnaires 
comprised of sociodemographic information, Child Feeding Questionnaire, Child 
Eating Behaviour Questionnaire, and one-day 24-hour dietary recalls were used. Data 
were analysed using IBM SPSS version 22. Results: The prevalence of risk of 
overweight, overweight, obese and underweight among the children were 4.8% (2.9% 
boys; 15.0% girls), 16.9% (17.3% boys; 15.0% girls), 20.2% (23.1 % boys; 5.0 % girls) 
and 3.2% (3.8% boys; 0% girls) respectively. The logistic regression revealed that 
caregivers with high perceived child weight (AOR 31.388, 95% CI= 5.363-183.708), 
high concern child weight (AOR 1.774, 95% CI= 1.112-2.829) and sodium intakes 
(AOR 3.747, 95% CI= 1.515-9.269) were significantly associated with increased risk 
of overweight or obesity. Conclusion: High prevalence of overweight and obesity 
among the ASD children was observed in the current study. Caregivers should be the 
pre-eminent target for education concerning healthy feeding practices and nutrition to 
ameliorate weight status. The involvement of caregivers in the interventional 
programmes is crucial especially those with high in perceived child weight and 
concern child weight to curb overweight or obesity among children with ASD. 
Keywords: ASD, children, body weight status, Kuching 
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ABSTRAK 
Pengenalan: Status berat badan yang tidak sihat merupakan masalah lazim di 
kalangan kanak-kanak autisme dan ini boleh membawa kesan negatif terhadap 
kesihatan. Kajian keratan rentas ini bertujuan untuk mengetahui perkaian antara ciri- 
ciri sosiodemografi, amalan pemberian makanan ibu bapa, tabiat pemakanan kanak- 
kanak, pemakanan kanak-kanak dengan status berat badan di kalanagan kanak-kanak 
autisme bahagian Kuching, Sarawak. Metodologi: Sebanyak 124 kanak-kanak 
autisme (83.9% lelaki; 1 6.1% perempuan) berumur 2-11 tahun berserta dengan penjaga 
dari 15 pusat jagaan kanak-kanak khas di bahagian Kuching telah dihimpun melalui 
persampelan sejagat, pengukuran antropometri untuk setiap kanak-kanak diambil dan 
skor Indeks Jisim Badan-untuk-usia dikira dengan menggunakan perisian Anthroplus 
versi 1.0.4. Soal-selidik mengenai sosiodemografi, cara pemberian makanan kanak- 
kanak, tabiat pemakanan kanak-kanak, satu hari ingatan diet 24-jam digunakan 
melalui temu duga. Data dianalisis dengan IBM SPSS versi 22. Dapatan kajian: 
Prevalens risiko berat badan berlebihan, berat badan berlebihan, obesiti, kurang berat 
badan di kalangan kanak-kanak adalah 4.8% (2.9% lelaki; 15.0% perempuan), 16.9% 
(17.3% lelaki; 15.0% perempuan), 20.2% (23.1% lelaki; 5.0 % perempuan) dan 3.2% 
(3.8% lelaki; 0% perempuan) masing-masing. Analisis regresi logistik menunjukkan 
bahawa tanggapan penjaga terhadap berat badan kanak-kanak yang tinggi (nisbah odds 
diperbetulkan 31.388, 95% sela keyakinan =5.363-183.708), sikap mementingkan 
berat badan kanak-kanak yang tinggi (nisbah odds diperbetulkan 1.774, 95% sela 
keyakinan = 1.112-2.829), dan pengambilan natrium (nisbah odds diperbetulkan 
3.74 7, 95% sela keyakinan =1.515-9.269) meningkatkan risiko berat badan berlebihan 
atau obesiti. Kesimpulan: Kajian ini menunjukkan prevalens tinggi bagi berat badan 
berlebihan dan obesiti di kalangan kanak-kanak autisme. Pendidikan mengenai amalan 
pemberian makanan yang sihat dan nutrisi harus diberi kepada penjaga untuk 
pembaikian status berat badan. Penglibatan penjaga dalam program intervensi 
terutamanya mereka yang mempunyai tanggapan tinggi terhadap berat badan kanak- 
kanak dan sikap mementingkan berat badan kanak-kanak adalah penting bagi 
mengekang berat badan berlebihan atau obesiti di kalangan kanak-kanak autisme. 
Kata kunci: ASD, kanak-kanak, status berat badan, Kuching 
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CHAPTER 1: INTRODUCTION 
1.1 Background of the study 
Autism Spectrum Disorder (ASD) denotes a complex, neuro6evelopmental 
condition characterised by impairments in communication (verbal and non-verbal), 
behaviour or interests (restrictive or repetitive) as well as social functioning beginning 
in the childhood and can remain throughout the lifetime (American Psychiatric 
Association, 2013; Ministry of Health [MOH], Malaysian Psychiatric Association, 
Malaysian Child and Adolescent Psychiatry Association, Academy of Medicine 
Malaysia, 2014 ). Autism starts in childhood and often continues into adolescence and 
adulthood. Nevertheless, the condition is identifiable in the majority of the cases 
during the first five years oflife (World Health Organization [WHO], 2019). 
It is observed that the prevalence of ASD has been escalating for the past 50 
years and approximated 1 in 160 children has ASD worldwide. Albeit, the prevalence 
of ASD in many low-and middle-income countries up to the present is unascertained. 
(WHO, 2019). Meanwhile, in developed countries, ASD is being acknowledged as one 
of the commonest, important, and serious neurodevelopmental problems with a 
prevalence of 1.5% or more (Lyall et al., 2017). Besides, based on an extensive 
prevalence study on ASD conducted by the United States Centres for Disease Control 
and Prevention (CDC)'s Autism and Developmental Disabilities Monitoring 
(ADDM), the overall ASD prevalence estimate has been increased from 14. 7 per 1,000 
(one in 68) children aged eight years in 2010 to 16.8 per 1,000 (one in 59) children 
aged eight years in 2014, an increasing trend over the years in the United States of 
America (Redfield et al., 2014 ). On top of that, a recent meta-analysis incorporating 
nine countries (excluded Malaysia) conducted by Qiu et al (2019) denoted that 
prevalence of ASD in Asia was 0.36% and is increasing in trend. Advancement in 
diagnostic skills, amendments in diagnostic criteria, better awareness, or increased 
acceptance may serve as the contributing factors of the elevation in incidences of ASD 
< 
(Siddiqi, Urooj, & James, 2018). 
Having said that the rising of ASD prevalence is observed worldwide, there is 
a limited registry (Aida, Adib, Ibrahim, Rahman, & Bakar, 2019) and local 
epidemiological study appertaining to the ASD prevalence in Malaysia (Neik, Lee, 
Low, Chia, & Chua, 2014). Howbeit, a practicability 3-month pilot study with the use 
of Modified Checklist for Autism in Toddlers (M-CHAT) among children aged 18-36 
months by the Family Health Division of MOH in five places of Malaysia including 
lpoh, Klang, Kuala Terengganu, Johar Bahru, and Sibu, reported that the prevalence 
of ASD was approximately 1.6 in 1,000 (MOH, 2006). On the other hand, a surge of 
30% in the institutional's intake of autism individuals from all age groups was 
stipulated by the National Autism Society of Malaysia (NASOM) (The National 
Autism Society of Malaysia, n.d.). Thus, it is plausible that the prevalence of ASD 
among the Malaysian community could be higher. 
Unquestionably, the existence of impairments in relation to social behaviour, 
communication issues, interests, and activities among the children with ASD have 
posed a greater risk on their health outcomes as compared to the typically developing 
children ( Thullen & Bonsall, 2017). There are numerous problems faced by the ASD 
population, namely feeding problems (examples: food selectivity, aggression during 
mealtime, swallowing difficulties), gastrointestinal dysfunction (examples: 
constipation, chronic diarrhoea, abdominal pain), idiosyncratic eating behaviour 
2 
(examples: a restricted repertoire of food consumption, speedy in eating), unhealthy 
weight status ( examples: thinness, overweight, obesity), sensory hypersensitivity 
(examples: oral, tactile hypersensitivity), sleep disturbances (example: insomnia), 
psychological disorders (example: depression) as well as motor deficit (Leader, 
' 
Tuohy, Chen, Mannion, & Gilroy, 2020; Mcphillips. Finlay, Bejerot, & Hanley, 2014; 
Trambacz-Oleszak, 2019; Vissoker, Latzer &Gal, 2015). 
With this, in order to benefit this group of children with special needs, one of 
the crucial aspects that we may contribute is by looking at their body weight status and 
its associated factors as it depicts the general health status of children, particularly in 
term of physical growth (Nor, Aziz, Man, Ambak, & Omar, 2015). Concurrently, 
extreme body weight status, both overweight/obese or underweight have adversely 
influenced one's capability to self-manage (Polfuss, Simpson, Neff, Zhang, & Sawin, 
2017) and lead to multiple diseases comprising of communicable, non-communicable, 
mental health issues as well as increased mortality (Taylor, Theim, Mirch, Ghorbani, 
& Tanofsky-kraff, 2015; Uzogara, 2016). As an illustration, a deficit in nutrition, and 
growth in children with ASD may adversely influence the health of bone, social 
engagement, and motor activity and result in healthcare usage (Samson-Fang et al., 
2002). By contrast, overweight or obesity in children may increase the susceptibility 
to chronic diseases in adulthood notably diabetes mellitus and cardiovascular diseases 
as well as a bone fracture (Friedemann et al., 2012; Goran, Ball, & Cruz, 2003; Taylor 
et al., 2015). 
Over time, an extensive literature has developed on the body weight status of 
children with ASD with inconsistent findings in the context of thinness or 
overweight/obesity, and this problem is still insufficiently explored, particularly in 
3 
Malaysia. Some studies had indicated that ASD children are prone to be overweight 
or obese (Curtin, Jojic, & Bandini, 2014; Nor, Ghozali, & Ismail, 2019; Safiza, Aziz, 
Man, Ambak, & Azahadi, 2015) whereas others denoted that ASD children are at risk 
of being underweight (Al-Farsi et al., 2011; Hyman et al., 2012; Mari-Bauset et al., 
2016). On top of that, previous research has indicated that many biological and socio- 
environmental factors which are closely associated with unhealthy body weight status 
namely genetics, parental obesity, medications, comorbidities, sleep disturbances, 
dysregulation of the endocrine system, imbalance of gut micro biota, nutritional factors 
(feeding practices, child eating behaviour, dietary intakes) and sedentary behaviour. 
Recently, breastfeeding and maternal metabolic disorders also being linked to the 
weight status among children with ASD (Dhaliwal, Orsso, Richard, Haqq, & 
Zwaigenbaum, 2019). 
1.2 Statement of problems 
The government public sector, private medical centres, and non-governmental 
organisations provide services to children with ASD in Malaysia. In the public sector, 
all children must be screened with a checklist, namely Modified Checklist of Autism 
in Toddlers (M-CHA T) at the age of 18 month and 36 months whereby children with 
lower scores are to be referred either to the visiting specialist or specialist in tertiary 
centres for further assessment and verification. Pharmacological and non- 
pharmacological treatments are available. In parallel, children with ASD are also 
managed by a multidisciplinary team comprised of paediatricians, psychiatrists, 
occupational therapists, speech-language therapists, family medicine specialists, and 
social workers (MOH, 2014). On the other side, diverse services are offered by the 
National Autism Society of Malaysia (NASOM) to individuals with autism and their 
4 
family members such as screemng and diagnosis, assessment, behavioural and 
occupational therapy programmes, social skills, art therapy as well as early 
interventional programmes. The National Autism Society of Malaysia is one of the 
charitable, non-governmental organizations (NGOs) established in 198?, with 20 
centres in certain states of Malaysia (The National Autism Society of Malaysia, n.d.). 
Alternatively, some private institutions provide services for ASD children such 
as Early Autism Project Malaysia Sdn Bhd, which promotes therapy namely Applied 
Behaviour Analysis (ABA) via the implementation of behavioural principles into daily 
life to correct certain behaviour (Early Autism Project Malaysia, 2013). Additionally, 
concerning education, all children with learning disabilities inclusive of ASD are 
receiving education via integrated programmes, which function as separated classes in 
the mainstream schools (The Ministry of Education Malaysia [MOE], 2008). 
Furthermore, with reference to the Technical Report Autism Spectrum Disorder in 
Malaysia, it was revealed that the research conducted in Malaysia pertinent to ASD 
was mostly concentrated towards interventional programmes, education, engineering, 
and psychology supports (Kaur et al., 2015). 
Despite all the efforts were given to support children with ASD, issues 
regarding body weight status and its associated nutritional factors of this vulnerable 
group are often not being given attention although previous literature had depicted that 
children with ASD are at risk of being overweight or obese (Curtin et al., 2014) or 
even being underweight (Al-Farsi et al., 2011; Hyman et al., 2012). It is conceivable 
that parents of children with ASD regularly have copious concurrent matters to be 
conversed about during the health visits, and weight management may or may not be 
of prime concern (Polfuss et al., 2017). This can be further shown in one of the recent 
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study done in the Child Development Center at Universiti Kebangsaan Malaysia 
Medical Center which found that the prevalence of obesity and overweight among 
ASD children are 21. 9% and 11.3 % respectively (Nor, Ghozali, & Ismail, 2019). 
Hence, the related problem should not be neglected and left unattended cue to its 
complicated health consequences. Medical complications such as the increased risk of 
cardiovascular diseases, diabetes, orthopaedics associated problems, sleep-disordered 
breathing, impaired motor activity, fatty liver disease, and non-alcoholic 
steatohepatitis (Bixler et al., 2009; Goran et al., 2003; Samson-Fang et al., 2002; 
Shedlock et al., 2016; Taylor et al., 2015) will arise from the abnormalities in body 
weight status if we are not taking this issue seriously. 
Feeding or eating problems such as food refusal, food selectivity, disruptive 
mealtime behaviour, afraid of trying new food are common with the prevalence of 46- 
89% among ASD children and was five times higher in comparison with typically 
developing children (Meral & Fidan, 2015; Sharp et al., 2013). Meanwhile eating 
behaviour affects our energy intake and hence weight via types of options and quantity 
of food (Steinsbekk, Belsky, & Wichstrom, 2016). On the other hand, a child's food 
inclination is chiefly moulded by parental feeding practices (Savage, Fisher, & Birch, 
2007), and parental feeding practices or behaviour are possibly the adjustable causes 
of unhealthy eating behaviour in children (Rodgers et al., 2013). Therefore, parents 
have a pivotal position in the establishment of the child's nutritional patterns (Moore 
& Bailey, 2013) and weight management (Spruijt-Metz, 2011). 
Certain parental feeding behaviour or practices may impose an adverse impact 
on the body weight status of the child, for instance, food restriction, pressuring and 
monitoring the child to eat (Rodgers et al., 2013; Savage, Fisher & Birch, 2007). Also, 
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the core deficiency of ASD may incline the children to interior and exterior stressors 
that jeopardize healthy eating behaviour and this linked to the unsatisfactory dietary 
patterns as well as obesity (Curtin et al., 2010). Apart from that, insufficiency in dietary 
intake among the ASD children also being incrementally reported in the literature. 
« 
Nonetheless, a number of questions concerning types of dietary intake related to 
macro-, micronutrients, and their relationships with body weight status remained to be 
addressed (Esteban-Figuerola, Canals, Fernandez-Cao, & Arija Val, 2018). In addition 
to that, sociodemographic characteristics such as parental education, household 
economic status, child's age, birth weight, gestational age also connected with body 
weight status among the ASD children (De Vinck-Baroody et al., 2015; Memari et al., 
2012; Wang et al., 2016; Kahathuduwa, Dharavath, West, Blume, & Mastergeorge, 
2019). Thus, body weight status is closely linked to the nutritional factors (feeding 
practices, child eating behaviour, dietary intakes) and sociodemographic 
characteristics among children with ASD. 
What is more, in accordance with the framework of the National Plan of Action 
for Nutrition of Malaysia III, among the related objective is to enhance nutritional 
status whereas the recommended strategies are promoting maternal and child nutrition, 
preventing as well as controlling obesity and other diet linked non-communicable 
diseases. Tackling unhealthy body weight status among ASD children is also within 
the scope of the policy. Furthermore, in conformity with Nutritional Research Priority 
in Malaysia for the 11 Malaysia plan (2016-2020), understanding nutritional status 
and child feeding practice among children with special needs, dietary practices and 
health outcomes, nutritional linked behaviour as well as obesity risk factors among 
children are the areas of research priority. Thus, this study aims to determine the 
7 
association between sociodemographic characteristics, parental feeding practice, 
children eating behaviour, dietary intake with body weight status among ASD children 
in the Kuching Division, Sarawak. With better understanding, appropriate strategies, 
and intervention programmes based on the context of ASD can be proposed and 
I 
planned to enhance their body weight status. 
1.3 Research objectives 
1.3.1 General objective 
To determine the associations between sociodemographic factors and nutritional 
factors (parental feeding practices, child eating behaviour, dietary intake) with body 
weight status among ASD children. 
1.3.2 Specific objectives 
1. To determine the body weight status (BMI-for-age) among ASD children 
11. To determine the sociodemographic characteristics (parents' date of birth, 
occupation, marital status, education level, household income, child's date of 
birth, age, gender, gestational age, birth weight, ethnicity, number of siblings, 
and rank of siblings) among children with ASD. 
iii. To determine the parental feeding practices [(1) perceived responsibility for 
child feeding; (2) Perceived parental weight; (3) perceived child's weight; ( 4) 
concerns child's weight ;(5) monitoring; (6) restriction; and (7) pressure to eat] 
among caregivers with ASD children. 
iv. To determine the child eating behaviour ([a] Food approach: Food 
responsiveness, Emotional overeating, Enjoyment of food and Desire to drink 
and [b] Food avoidance: Satiety responsiveness, Slowness in eating, 
Emotional undereating and Food fussiness) among ASD children. 
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v. To determine the dietary intake (macronutrients and micronutrients) among 
ASD children 
v1. To determine the associations between sociodemographic characteristics, 
{ 
parental feeding practice, child eating behaviour, dietary intake with body 
weight status among ASD children. 
1.4 Research questions 
1. What is the body weight status (BMI-for-age) among ASD children? 
11. What are the sociodemographic characteristics among ASD children? 
111. What is the parental feeding practices among caregivers with ASD children? 
iv. What is the eating behaviour among ASD children? 
v. What is the dietary intake among ASD children? 
v1. Are there any associations between sociodemographic characteristics, parental 
feeding practices, child eating behaviour, and dietary intake with body weight 
status among ASD children? 
1.5 Research hypothesis (null hypothesis) 
1. There is no significant association between sociodemographic characteristics, 
parental feeding practice, child eating behaviour, and dietary intake with body 
weight status among the children with ASD. 
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